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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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Detailed Action 

Status of Application, Amendments, And/Or Claims 

Applicant's election, without traverse, of the Group I, claims 1-12 and 19, drawn 
to an interferon and election, without traverse of IFN-beta, as the elected species on 17 
February 2006 in response to the 13 January 2006 office action is acknowledged. 
Applicants election, without traverse, of SEQ ID NO:35, in response filed of 17 April 
2006 in response to further requirement of species election (Office Action of 13 March 
2006) of specific sequence is acknowledged. In summary, applicants have elected 
Group I, claims 1-12, and 19, drawn to IFN-beta of SEQ ID NO:35 as the elected 
invention and species. Claims 1-19 are pending in the instant application. Claims 6, 7, 
9, 12-18 are withdrawn as being drawn to a non-elected invention. Claims 1-5, 8, 11 
and 19 are under consideration to the extent they read on the elected invention. 



Objections 

Claims 3 and 5 are objected to as encompassing non-elected inventions. 
Appropriate correction is required. 

Rejections 

35 (7.S.C. § 112, Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. § 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 1-5, 8, 11, and 19 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 1, the independent claim of the instant invention, is indefinite in reciting "at 
least one modulated characteristic as compared to the naturally occurring interferon". It 
is unclear which characteristic is to be modulated and how this characteristic is 
modulated. The term can be read to mean changes in structural or functional 
characteristics; reading the term thusly, any circular permutein would meet the claim 
limitation. 

Claims 2-5, 8, 1 1 and 19 are included in this rejection as depending from a 
rejected claim. 

35 U.S.C. § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 1-5, 8, 11, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pastan et al. (2000, US 6,01 1 ,002) in view of Radhakrishnan et al. 
(1999, J Mol. Biol. 286:151-162). The claims of the instant invention are drawn to a 
type I interferon-beta of SEQ ID NO:35, wherein the interferon-beta is circularly 
permuted. Claim 1, the independent claim of the instant invention recites the limitation 
that the circularly permuted or cyclized molecule "has at least one modulated 
characteristic as compared to the naturally occurring interferon". By definition, all 
circular permuteins would be expected to have different characteristics than the wild- 
type molecule, as all circular permuteins have sequences that differ from the wild-type 
molecule. 

Pastan et al teach modified forms of molecules which are "circularly permuted" in 
which the termini have been joined together, either directly or through a linker to 
produce a circular molecule, and then the circular molecule is opened at another 
location to produce a new linear molecule with termini different from the termini in the 
original molecule (Column 4, lines 37-42). Pastan et al. teach that the native ligand, 
growth factor, or protein provides a reference point for the ligand, growth factor or 
protein prior to rearrangement into a circularly permuted molecule (Column 5, lines 15- 
18). The reference discloses that the term "ligand" encompasses cytokines (Column 5, 
lines 39-44). The person of ordinary skill in the art would recognize that interferons are 
cytokines. The process of circular permutation is schematically illustrated in Fig. 1 of 
the '002 patent. The reference teaches "there are two requirements for the creation of 
an active circularly permuted protein: 1) The termini in the native protein must be 
favorably located so that creation of a linkage does not destroy biological activity; and 2) 
There must exist an "opening site" where new termini can be formed without disrupting 
a region critical for protein folding and desired biological activity" (Column 8, lines 38- 
44). The reference teaches that good candidates for circular permutation are proteins in 
which the termini of the original protein are in close proximity and that in roughly one 
third of the known structures of globular proteins the termini are in relatively close 
proximitiy (Column 8, lines 45-53). Pastan et al. teach that the selection of an opening 
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site may be determined by a number of factors: Where the three dimensional 
conformation of the protein is known or predicted, preferred opening sites will be located 
in regions that do not show a highly regular three-dimensional structure. It is preferred 
that opening sites be selected in regions of the protein that do not show secondary 
structures such as alpha helices, pleated sheets and the like (Column 9, lines 36-43). 
Where substitution of certain amino acids, or modification of said amino acids does not 
modify the activity of the protein, it is expected that the modified amino acids are not 
critical to the protein's activity and are potentially good candidates for opening sites 
(Column 9, lines 54-60). Where the protein is a member of a family of related proteins, 
one may infer that the highly conserved sequences are critical for biological activity, 
while the variable regions are not. Preferred opening sites are then selected in regions 
of the protein that do not show highly conserved sequence identity between various 
members of the protein family (Column 10, lines 1-6). Pastan et al. teach that the 
circularly permuted protein may possess specificity and binding affinity greater than the 
native ligand (Column 7, lines 15-18). The reference teaches that additional 
modifications may be made to the circularly permuted ligand (Column 17, lines 38-40). 
Additonally, Pastan et al. teach that the circularly permuted ligands can be components 
of pharmaceutical compositions (Column 21, lines 37-42). 

Pastan et al. do not specifically teach a circularly permuted molecule wherein the 
molecule is an interferon molecule or specifically a molecule of SEQ ID NO:35. 

Radhakrishnan et al. teach that the termini of human IFN-(3 molecule and mouse 
IFN-(3 molecule are in close proximity (Figure 5). The reference teaches that these 
molecules have a common conserved structural core which consists of helix A (residues 
8-21) AB2 loop (residues 34-39), helix B (residues 53-68), helix C (residues 79-100) 
and helices D and E (residues 117-155) (page 155, column 2, 1 st paragraph). 

It would been prima facie obvious to the person of ordinary skill in the art at the 
time the invention was made to utilize the detailed teachings of Pastan et al. instructing 
the skilled artisan how to make a circular permuted cytokine (an interferon molecule 
being considered a cytokine) including how to choose an opening site, and the 
teachings of Radhakrishnan et al. to make a circular permuted interferon molecule with 
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a breakpoint or opening site between any of amino acid residues 22-33, 40-52, 69-78, 
or 101-116, since these are the portions of the amino acid sequence of the interferon- 
beta molecule that do not encompass highly regular three-dimensional structure such 
as alpha helices, pleated sheets and the like. Thus, the skilled artisan would be 
directed to make a molecule of SEQ ID NO:35, wherein the breakpoint or opening site is 
located between residues 27 and 28. One would be motivated to do so because the 
Pastan et al. teach that circularly permuted ligands are as fully active as the original 
ligands, may possess specificity and binding affinity greater than the native ligand, and 
are especially useful when applied as a component in a chimeric molecule such as a 
fusion protein (Column 2, lines 19-21). One would have expected success because the 
methods of making circularly permuted molecules are taught by the Pastan et al. 

Conclusions - 



No claims are allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shulamith H. Shafer, Ph.D. whose telephone number is 
571-272-3332. The examiner can normally be reached on Monday through Friday, 8 
AM to 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brenda Brumback can be reached on 571-272-0961. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



SHS 



